Setting up Simulations of Failure Scenarios
for a Crab Cavity in the Nominal LHC.

Tuesday 23 Nov 2010 at 19:20 (00h20")

The Crab Cavity (CC) represent a possible solution for the problem of the reduction of
the luminosity due to a crossing angle. The CC apply a transversal kick on the beam
particles that wvaries with the longitudinal position along the bunch in order to produce
a head-on collision and increase the geometry luminosity. For that reason the people of
BE-ABP has been developed studies for the implementacion of the CC in the LHC. Because
the CC is a superconducting RF cavity is essential to study the failures scenarios and
the damage that it could be generate to the lattice. So for that reason we set up the
simulations of these failures of the CC in the nominal LHC.
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Crab Cavity @
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Crab Cavities (CC’s) can recover the geometric reduction
of luminosity due to a crossing angle

The transverse kick of a crab cavity can be represented
as
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For the LHC-CC failure scenarios we should consider two
different schemes:

1) Local Crab Cavity (LCC)

2) Global Crab Cavity (GCC)
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Global CC
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Collimation Studies

Pto. Vallarta , México 23 de Noviembre del 2010 ]_2




First stage
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TCP TCSG TCTH Superconducting
The trayectory change magnet

dueto a CC

Impact parameter 1 um

Ideal trayectory
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Voltage ===

Voltage’s ramping

Adiabatic

ramping up
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Establish “steady-state”
conditions with crab cavity.
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A GCC on the LHC
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The simplest case is a single GCC. To simulate a crab-RF

failure we vary the crab-RF voltage and the crab-RF
phase.
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Parameter Symbol Nommal LHC optics lowbetamax optics
Protons per bunch N, 10'] .15 .15

Number of bunches n 2808 2808

rms bunch length a. [cm] 1.55 1.55

rms energy spread a [1079] 1.1 1.1

Beta functon at 1Pl & IPS B* [m] 0.55 0.25

Emittance € [10° mrad] 3.75 3.75

Full crossing angle ¢ [ prad] 285 381
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@ Local Loss Map

The LLM with a longitudinal cut of 2sigma without CC
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@ Local Loss Map

The LLM with a longitudinal cut of 3sigma without CC
1 y | 1 | L) | A || 2 | B

10

-1
10 1k

sasul Ao b Adld

Losses at cold sections ===~

-1“

Local inefficiency 1 [» 7)
o

’

-
—r
aal

w

=
-
al

b~
T
al

10 f 1
]
:
]
]
4 1 1 L 1 L1l
.I - _'7 "

Pto. Vallarta , México 23 de Noviembre del 2010

Cinvestav

22




Local Loss Map

The LLM with a Number of rampingup =1

LHC, 7 TeV. Global CC at R4, horizontal beam halo
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@ Local Loss Map @
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The LLM with a horizontal amplitude 5.908c
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CC’s Failures stage
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@‘g mulation set up for changing C@

voltage and phase Cinvestav
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Check of Phase Ramping
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Future work.... @
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- Scan the change of the phase.

- Scan the change in the number of turns of the phase
change.

-The study in an upgrade scenario.

- Implement to the LCC.

— Use the RF signals from KEK’B cavities like input on
SixTrack.
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